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This paper studies the effect of credit supply shocks on
aggregate labor productivity during a financial crisis. Using
data on the universe of Italian manufacturing firms, we decom-
pose aggregate productivity growth in changes in average
productivity of incumbents, labor share reallocation among
incumbents, entry, and exit. We estimate the impact of
industry-specific exogenous credit supply shocks on each com-
ponent. We find that credit supply tightening entails a drop
in average productivity, counterbalanced by the reallocation of
labor towards more productive firms, and no significant effect
on the contribution of entry and exit to productivity growth.
The offsetting response of reallocation is stronger in ex ante
more financially constrained industries.
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1. Introduction

The 2007-08 financial crisis has been followed by an exceptional drop
in output and productivity and a slow recovery in many developed
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countries. In recent years, a growing literature has tried to under-
stand how credit restrictions affect GDP and aggregate productivity
growth. In the years that follow a contraction in credit supply, firms
reduce investment, employment, and innovation (Aghion et al. 2010;
Chodorow-Reich 2014; Hall and Lerner 2010). Negative credit shocks
increase firm exit (Caballero and Hammour 1994; Foster, Grim, and
Haltiwanger 2016) and affect the selection of new entrants (Lee
and Mukoyama 2015; Midrigan and Xu 2014). The impact of credit
shocks on productivity could also go through the reallocation of pro-
duction factors towards more productive uses (Banerjee and Duflo
2005) or by trapping them into low productivity firms (Gopinath
et al. 2017).

Existing empirical studies based on firm-level data have sepa-
rately documented each of these channels at work, but their relative
importance and the overall impact of credit shocks on aggregate
productivity is still an open question. In addition, firm-level studies
rely on a sub-population of firms for which balance sheet data are
available, typically incorporated firms. While these firms account for
a large share of value-added and employment in the economy, they
rarely allow one to fully observe firms’ entry and exit and, impor-
tantly, the reallocation of workers. In this paper, using microdata
from the universe of Italian manufacturing firms, we overcome these
limitations to explore the different channels through which negative
credit supply shocks affected Italian aggregate productivity growth
between 2007 and 2015, a period enclosing two major recession
episodes—the Great Recession (2008-09) and the European sover-
eign debt crisis (2012-13)—during which Italian per capita GDP
dropped by nearly 11 percent at constant prices.

Our empirical strategy hinges upon the Melitz and Polanec
(2015) aggregate labor productivity decomposition (MP decomposi-
tion, henceforth) into the growth of incumbent firms’ productiv-
ity, the covariance between employment shares and productivity
(which measures the extent of reallocation), and the contribution
of entering and exiting firms. We apply the MP decomposition to
each four-digit industry in manufacturing. These components are
then used as dependent variables in a regression analysis, against
industry-specific idiosyncratic credit supply shocks. We isolate credit
supply shocks using detailed microdata from the Italian Credit
Register. We first regress the growth rate of credit by each bank
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to each firm including a full set of firm-time and bank-time fixed
effects. The former control for firm-level time-varying observed
and unobserved heterogeneity, and allow us to purge our esti-
mates from demand effects, which typically affect the dynamics of
credit (Amiti and Weinstein 2018; Greenstone, Mas, and Nguyen
2020; Khwaja and Mian 2008). The latter represent the bank-
specific credit supply shocks, which we then aggregate at the four-
digit industry level using the share of credit of each bank in each
industry.

Our results show that in our sample period the effect of credit
supply restrictions on aggregate labor productivity growth at the
industry level is driven by two offsetting responses. In line with
previous findings (Aghion et al. 2010; Chodorow-Reich 2014; Hall
and Lerner 2010; Manaresi and Pierri 2016), negative credit shocks
depress aggregate productivity because of a negative direct effect
on productivity at the firm level. Yet, negative credit shocks boost
the reallocation of workers from the least productive to the most
productive firms, exerting a positive effect on aggregate productiv-
ity. The effects are economically significant, and overall they offset
each other. In our preferred specification, a one-standard-deviation
lower credit supply shock leads to a negative contribution of average
productivity by 3.6 percentage points and a positive contribution of
reallocation of 2.4 percentage points. In both cases this represents
about 60 percent of the observed average annual contributions of
the two components to aggregate labor productivity growth. The
credit supply shock has only a negligible effect on the contributions
of exiting and entering firms to aggregate productivity growth. Our
findings are robust to different sets of industry and time fixed effects,
weighting schemes, and lag structures of the credit supply shock,
and to different definitions of the idiosyncratic credit shock. Over-
all, our results show that the total effect of negative credit shocks
on aggregate productivity is small.

!Estimating the credit shock conditional on firm*time fixed effects, we improve
upon the procedure used in Greenstone, Mas, and Nguyen (2020) since we
estimate bank*time fixed effects, i.e., the bank supply shocks conditional on
firm*time unobservables and not industry*time, which may be less able to prop-
erly capture demand effects.
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We document that these effects are heterogeneous across indus-
tries. We find that the effects of negative credit shocks on firm pro-
ductivity and reallocation are concentrated in industries with a lower
share of tangible capital and collateralized debt, consistent with
recent evidence (Gopinath et al. 2017) showing that in those indus-
tries selection is stronger and factors of production are allocated
best. The impact on reallocation is also higher in industries with
low profitability, therefore having little possibility to substitute bank
credit with internal finance. Moreover, the effects on reallocation are
stronger in industries less exposed to import penetration, where low-
productivity firms are sheltered from international competition and
credit supply shocks could strengthen the selection process. Finally,
we find that credit restrictions improve allocative efficiency espe-
cially in industries where product market shares are concentrated
among top firms. These superstar firms are the most productive and
face weaker credit constraints, and are therefore able to absorb the
employment shares freed by firms hit hardest by the credit shocks.

Since the reallocation of workers occurs mostly at the local level,
we replicate our empirical exercise at the level of local labor mar-
ket (“sistema locale del lavoro”, SLL) The industry-level results
are confirmed. A credit crunch has a negative effect on the incum-
bents’ productivity but favors the reallocation of production factors
towards more productive firms within the SLL; little effect can be
detected on the entry and exit components. Overall, these results
show that credit shocks affect productivity at different levels of
aggregation, but propagate through similar channels. Interestingly,
the offsetting effects on average firm productivity and allocative effi-
ciency are more pronounced in areas where firms are more likely
to face stronger financial constraints. We also find that the effects
of credit shocks are stronger in SLLs with a greater incidence of
exporters, which are more dependent on external finance due to the
additional costs related to international trade.

Our findings contribute to the large literature on misallocation
and productivity. Following the pioneering work of Hsieh and Klenow
(2009), financial frictions as a source of misallocation have been
the focus of a large literature, especially after the 2007-08 financial

2SLLs are conceptually similar to U.S. commuting zones.
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crisis. Buera and Shin (2013) find that financial frictions prolong
the adverse consequences of the initial resource misallocation. Moll
(2014) suggests that financial frictions amplify total factor produc-
tivity (TFP) shocks in the short run, as firms find it difficult to
overcome borrowing constraints, while Larrain and Stumpner (2012)
find that a capital account liberalization decreases resources misal-
location by improving the allocation of finance. Midrigan and Xu
(2014) challenge these findings, suggesting that financial frictions
play a limited role in the misallocation of resources, and they do
so by creating a distortion in entry and exit rates. Recent work
by Gopinath et al. (2017) finds that the decline in the real inter-
est rate—often attributed to the euro convergence process—led to
a significant decline in sectoral TFP in southern Europe, as capital
inflows were allocated toward firms that had higher net worth but
were not necessarily more productive. Using a unique data set cover-
ing the universe of Italian manufacturing firms, our contribution to
this literature is to contemporaneously study the different channels
by which credit shocks affect aggregate productivity growth. Our
approach allows us to fully gauge the contribution of average firm
productivity growth, allocative efficiency, and that of entering and
exiting firms.

This paper is not the first to study the real effects of credit supply
shocks on the Italian economy in the aftermath of the financial cri-
sis. In recent work, Cingano, Manaresi, and Sette (2016) document
a substantial drop in investment. Manaresi and Pierri (2016) show
that a credit supply expansion increases both input accumulation
and firms’ ability to generate value-added for a given level of inputs,
in this way enhancing productivity. More indirectly, Schivardi, Sette,
and Tabellini (2022) find evidence of zombie lending in Italy during
the financial and sovereign debt crises, but the real effects of this mis-
allocation of credit are limited: sales, investment, and employment
of non-zombie firms are hardly affected by the intensity of zombie
lending. We add to this evidence by showing that credit restrictions
had an overall limited effect on aggregate productivity: the negative
direct effect of lower credit supply on firm-level productivity is mit-
igated by the positive impact on the reallocation of worker shares
from low- to high-productivity firms, highlighting a channel by which
credit-fueled recessions may be, at least in part, “cleansing” (Foster,
Grim, and Haltiwanger 2016).
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The paper is organized as follows. Section 2 presents the data
used in this paper. Section 3 documents the dynamics of aggregate
labor productivity and presents the results of the MP decomposi-
tion, providing some suggestive evidence on the connection between
the dynamics of credit supply and the extent of reallocation and
selection. Section 4 illustrates the estimation method of the credit
supply shocks, and shows some related stylized facts. Section 5 dis-
cusses the empirical strategy. Section 6 illustrates the main results
and presents some robustness checks and extensions. In Section 7 we
enrich our results exploring some dimensions of heterogeneity across
industries. In Section 8 we replicate our baseline exercise at the level
of local labor market. Section 9 concludes.

2. Data

The paper relies on two different data sources. The first is a unique
firm-level data set that covers the universe of manufacturing firms
from 2000 to 2015, although the focus of our empirical analysis
will be on the crisis period 2007-15. The data set has been jointly
developed by the Bank of Italy and the Italian National Statistical
Agency (Istat); it combines the information of the Italian Register
of Active Firms (ASIA) with data retrieved from statistical, admin-
istrative, and fiscal sources. The data set contains information on
firms’ location, incorporation date, industry classification (NACE
Rev. 2), number of employees, and sales] We deflate sales to 2010
prices, using sector-level price indices. We exploit administrative
information to directly observe entry and exit of firms, and we are
able to single out and control for extraordinary events in the life
of a firm—such as mergers and acquisitions—which will otherwise
introduce noise in the definition of such events.

The quality of our micro-aggregated data can be gauged by com-
paring them with National Accounts data. Panel A of Figure 1
compares the value of production from National Accounts with the
total value of sales from the ASIA data set over a 16-year time

3See Abbate, Ladu, and Linarello (2017) for a detailed description of the data
set. An employee in our data set is defined as a person who works for a firm on
the basis of a contract of employment and receives compensation in the form of
wage or salary.
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Figure 1. Comparison between National
Accounts and ASTA Data Set
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Note: Panel A shows the value of production from National Accounts (solid line)
and total sales from Istat (dashed line), both measured at current prices. Panel B
shows the corresponding growth rates.

SpanE The two series display very similar patterns, with a very high
correlation (.933)E| As shown in panel B, the similarity with the
National Accounts also emerges when looking at the growth rates
(the correlation is .969).

The second data source we rely on is the comprehensive Ital-
ian Credit Register, a database owned by the Bank of Italy, which
contains data on all individual bank-borrower relationships with an
exposure of at least 75,000 euros until 2008, and 30,000 since 20099

1Both series are evaluated at current prices, in order to exclude the discrepan-
cies deriving from the use of price deflators at different levels of disaggregation.

5The National Account series shows values mostly larger than the ASIA
data, since the former includes estimates of the underground economy and illegal
workforce.

5To avoid that results are biased by this change in thresholds, we have dropped
all the relationships with an exposure below 75,000 euros. Our results are robust
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The Credit Register lists outstanding balances of loan amounts at
the lender-borrower level aggregated into three categories—overdraft
loans, term loans, and loans backed by receivables—and it also flags
non-performing loans. Banks routinely use the Credit Register to
assess the creditworthiness of current and prospective borrowers,
which ensures a high quality of the data. Unique identifiers of banks
and borrowers allow us to track them over time. The Credit Register
contains both granted (committed) credit and actually used (drawn)
credit. We focus on the former, as it represents a better measure of
credit supply, while the latter is heavily influenced by borrowers’
decisions to use available credit [l

During our sample period, Italian manufacturing shrank signif-
icantly. The long-standing downward trend in the number of man-
ufacturing firms and employees—dating back to the late 90s—was
further exacerbated by the two recessions that hit the Italian econ-
omy: the Great Recession (2008-09) and the European sovereign
debt crisis (2012-13). Table 1 reports descriptive statistics of the
firms in our sample. Starting in 2007, the number of firms declined
every year: in 2015 there were about 60,000 fewer firms than in
2007. As a consequence, the number of employees dropped by more
than 500,000 units. Average firm size—measured in terms of employ-
ees per firm—remained roughly constant. Sales dropped sharply in
correspondence with the two recession episodes. Aggregate labor
productivity—measured as real sales per workerf—decreased during

to the inclusion of the credit relationships below this threshold; results are avail-
able upon request.

"Our results are robust to using drawn rather than granted credit. Results are
available upon request.

8We claim that using sales per worker as a measure of labor productivity
(instead of value-added per worker, for example) does not undermine our results.
First, sales per worker is more suitable for the decomposition exercise that we
are going to perform: expressing productivity in logs (as required by the MP
decomposition) would imply a substantial information loss if using value-added,
which is often negative especially during recessions. Second, in literature it is
not uncommon to use sales per worker as a valid alternative for measuring labor
productivity, as in Bartelsman, Haltiwanger, and Scarpetta 2013). Third, despite
displaying some differences, in Italy aggregate value-added per worker and sales
per worker broadly share similar dynamics, as shown by Linarello and Petrella
(2017).
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Table 1. Descriptive Statistics for
Manufacturing, Years 2007-15

No. Sales per

No. Firms | Employees | Avg. Size | Sales ‘Worker
2007 447,206 4,170,744 9.33 944,626 226,489
2008 441,744 4,173,805 9.45 918,000 219,943
2009 426,710 3,992,769 9.36 766,893 192,071
2010 | 416,022 3,867,436 9.30 830,263 | 214,680
2011 414,430 3,873,660 9.35 867,249 223,884
2012 | 406,694 3,799,113 9.34 814,082 | 214,282
2013 398,092 3,717,963 9.34 806,218 216,844
2014 388,633 3,662,740 9.42 826,145 225,554
2015 | 383,407 3,660,049 9.55 854,755 | 233,536
Note: The table displays summary statistics for the data used in the analysis. The
first column reports the number of firms in the manufacturing sector, while the sec-
ond shows the total number of employees. The third column shows the average firm
size, computed as the number of employees per firm. The last two columns report
the total sales expressed in million euros and our measure of productivity (real sales
per worker). Both sales and sales per worker have been deflated to 2010 values.

economic downturns. The double-dip recession had enduring conse-
quences on Italian aggregate labor productivity, which in 2015 was
only slightly above its 2007 levels.

3. The Dynamics of Aggregate Productivity
and Its Components

In this section we sketch the main trends of aggregate manufactur-
ing labor productivity in Italy, focusing on the driving forces that
have shaped its dynamics, and hinting at potential links with the
fluctuations of credit supply. Figure 2 shows the evolution of the
main series that we use in the empirical analysis.

Value-added in manufacturing has experienced a 7.1 percent drop
between 2000 and 2015. As shown in panel A, the sector experi-
enced a contraction in roughly half of the observed years, while not
attaining a consistently fast-paced growth in the remaining ones.
The most substantial drop in value-added was experienced in cor-
respondence with the the global financial crisis (2008-09), followed
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Figure 2. Italian Manufacturing,
Growth Rates, Years 2001-15
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Note: In each panel shaded areas indicate recession periods defined as year with
negative GDP growth rate in the manufacturing sector. Panel A shows the annual
growth rate of real value-added from National Accounts (solid line) and real sales
per worker from Istat (dashed line). Panel B shows the annual growth rate of total
credit granted to manufacturing firms from Credit Register. Panels C and D show
the contribution to aggregate productivity growth of each component of the MP
decomposition; see Section 3 for more details.
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by a brief rebound and another (more moderate) contraction during
the sovereign debt crisis (2012-13).

The dynamics of manufacturing value-added should be read in
parallel to the chart displayed in panel B, depicting the evolution of
total credit granted to manufacturing firms. Bank loans have grown
at positive rates until the global financial crisis: during the 2001-03
recession, which didn’t have a financial nature, the growth of credit
remained positive and then increased in magnitude until 2006. After
the outbreak of the crisis, the massive liquidity drought in inter-
bank markets mirrored the rapid shrinkage of credit; the pace of
contraction slowed down during the partial recovery of 2010, but
another and more severe period of credit restriction was fostered by
the sovereign debt crisis. A faint recovery emerged from 2014 on.

To understand the impact of credit shocks on the contribution of
the key different drivers of aggregate labor productivity, we exploit
the decomposition proposed by Melitz and Polanec (2015) as a
dynamic extension of the widely used Olley and Pakes (1996) decom-
position. This allows us to distinguish between the efficiency gains
generated by the reallocation of resources towards the most produc-
tive firms (measured by the OP covariance term), those arising from
the productivity growth of individual firms (captured by the average
firm productivity term), and those deriving from the process of firm
entry and exit.

We define aggregate labor productivity as the average of firm-
level log productivity, weighed by each firm’s share of employees.
We then divide firms into three groups: entrants (E), exiting (X),
and incumbent firms (5). Considering two consecutive time peri-
ods, it is possible to express the aggregate productivity of the first
period (®;) as the weighted average of the productivity of the firms
that survive and the one of the firms that exit the market; analo-
gously, the aggregate productivity of the second period (®2) can be
expressed as the weighted average of the productivity of the firms
that survived and the one of the firms that have entered the market:

P = Pgjws1 + Pxiwx: (1)
D9 = Pgowge + PrawEks, (2)

where @, is the aggregate productivity of group g in period p, and
wgp is the share of employees in each group.
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The difference between ®5 and ®; returns the variation in aggre-
gate productivity:

Oy — Py = (Ps2 — Ps1) + wr2(Pr2 — Ps2) +wx1(Ps1 — Px1),
(3)

where the first term represents the productivity variation for the
incumbent firms that are active on the market in both periods; the
second is the contribution of entrants, which is positive (negative) if
their productivity is higher (lower) than the one of the incumbent
firms; the third is the contribution of firms that exit the market,
which is positive (negative) if their productivity is lower (higher)
than the one of the incumbents

Making use of the Olley and Pakes (1996) decomposition, the
term (®gy — Pg1) can be further decomposed in the variation of
the incumbents’ average productivity and the one of the covariance
between incumbents’ productivity and the share of employees, cap-
turing the intensity of the reallocation process. To sum up, the vari-
ation of aggregate productivity can be expressed as the sum of the
following four components:

Oy — P = Aps + ACovs + wpe(Pps — Ps2)
~—— ——"

Avg. prod. Reallocation Entry
+ wxi1(Ps1 — (I)X12~ (4)
Exit

Figure 2 shows the evolution of the four components over time.
Aggregate labor productivity has a similar dynamics as manufac-
turing value-added (panel A). As panel C shows, reallocation has

9For sake of simplicity, here we have only referred to three groups (entering,
exiting, and incumbent firms). When we apply the decomposition, however, we
define additional groups, capturing the contribution of false entry/exit (in the
spirit of Geurts and Van Biesebroeck 2016) and extraordinary events. That is
intended to provide both an exact decomposition and a neater definition of phe-
nomena: the demographic components will measure the contributions of the firms
that are truly entering or exiting the market, and the data on incumbents will be
net of those incumbents that have undergone extraordinary operations in one of
two adjacent years. Overall, these additional components typically account for a
small share of the variation in aggregate productivity.
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Table 2. Melitz—Polanec Decomposition of the Dynamics
of Italian Aggregate Labor Productivity in Manufacturing

Incumbents Demography
Total Average
Productivity | Productivity | Reallocation | Entry | Exit
2008 -3.05 —-4.11 0.22 -1.74 | 1.80
2009 —13.95 —17.93 1.64 -1.31 2.80
2010 10.33 1.70 6.82 -1.55 | 2.84
2011 2.74 —-3.04 4.63 -1.71 | 2.53
2012 —4.83 —8.44 1.89 -1.55 | 3.09
2013 1.41 —5.89 5.56 -1.49 | 3.25
2014 4.80 —2.76 5.02 -1.60 | 3.65
2015 4.02 —2.30 5.02 —1.87 3.10
Note: The table displays the aggregate productivity growth (first column) and the
contribution of each component according to the MP decomposition performed as
described in Section 3. Productivity is measured as real sales per worker. The sum
of the single components (columns 2-5) may not add up to the total variation (col-
umn 1), since the contribution of extraordinary events and false entry/exit is not
displayed; overall, the impact of these components on the dynamics of aggregate
productivity is negligible.

always provided a positive contribution to aggregate labor produc-
tivity, partially offsetting the dynamics of average firm productivity,
whose contribution was negative in 13 out of 15 years (see also
Table 2). The contribution of reallocation moderately rose until
2006, and then momentarily slowed down, just before peaking in
the wake of the two crisis episodes. Interestingly, the rise in the
reallocation component mirrors the drop in credit supply.

Panel D displays the contribution of entry and exit. The contri-
bution of entering (exiting) firms is always negative (positive), since
their aggregate productivity in the first (last) year of life is typically
lower than the one of incumbents['d The entry component fluctuates

10The negative contribution of the entry component stems from our definition
of newborn firms as those in their first year of life, which is a direct consequence
of the year-on-year decomposition adopted. One-year-old firms generally show a
lower revenue per worker than incumbents for a variety of reasons—including,
for example, that they have not yet undergone a selection process, that they
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in a narrow band with small differences across periods. The exit com-
ponent remains remarkably stable during the first part of our sample,
even during the first recession episode of 2001-03. After the global
financial crisis, however, its contribution progressively increases.

Overall, this broad picture provides suggestive evidence of a link
between credit supply and key components of aggregate labor pro-
ductivity, with potentially conflicting effects on aggregate labor pro-
ductivity dynamics. In the remainder of this paper, we exploit our
granular data to test this hypothesis.

4. The Credit Supply Shock: Estimation and Basic Facts

To identify bank-specific credit shocks, we apply the methodology
proposed by Greenstone, Mas, and Nguyen (2020) on loan-level
microdata from the Italian Credit Register data. We make an impor-
tant improvement, though: since we can observe data on individual
bank-firm relationships, we estimate the bank-specific credit shocks
conditional on a full set of firm*time fixed effects, to control for firm
observable and unobservable time-varying characteristics, including
demand for credit, firm riskiness, etc. This provides a better control
for these crucial features of credit dynamics than the inclusion of
industry*time fixed effects.

We obtain credit supply shocks estimating the following model:

AIn(Lpit) = ot + Vit + €vits (5)

where Aln(Lyp;;) is the log change in credit granted by bank b to
firm 7 at time t. o are a set of bank*time fixed effects and ;¢
are a set of unit of firm*time fixed effects. In practice, model (5)
compares the growth of credit from different banks lending to the
same firm in any year. The firm*time fixed effects control for changes
in demand and economic conditions at the firm level in each year,
while the bank*time fixed effects a;; are the components of the
credit dynamics that are common to each bank b across the credit

tend to compress their prices to acquire market shares (Foster, Haltiwanger, and
Syverson 2016), or that revenues materialize with some lag with respect to pro-
duction. If considered over a longer time horizon, young firms stand out as a more
dynamic component and account for a relevant fraction of overall productivity
growth (Haltiwanger et al. 2017).
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relationships observed, and can therefore be interpreted as bank-
specific, idiosyncratic credit supply shocks[1]

The set of bank-time fixed effects, oy, identifies a supply-
induced change in credit under the assumption that firms do not
have bank-specific demand for credit, so that the set of firm-time
fixed effects fully control for changes in demand and in the riskiness
and economic prospects of the firms. Under this condition, these
shocks are uncorrelated with any characteristics of the firms and
of the markets in which the banks operate. This assumption could
be violated if a bank specialized in financing a specific category of
firms. Amiti and Weinstein (2018) and Greenstone, Mas, and Nguyen
(2020) argue that bank*time fixed effects can still be interpreted as
a measure of credit supply, even if this assumption were violated.
Furthermore, controlling for time-varying fixed effects at the firm
level makes the violation of such assumption less probable than if
we were estimating bank shocks conditional on industry*time fixed
effects alone.

To provide evidence supporting the correct identification of the
bank shocks, we test their correlation with key bank balance sheet
characteristics which are regarded as major drivers of banks’ propen-
sity to lend. We regress the estimated bank shock relative to year ¢
on bank-level characteristics measured as of December of year t— 14
Results, shown in Table 3, indicate that banks with higher capital,
lower interbank funding, and higher liquidity supply more credit.
Credit supply is also negatively correlated with a higher share of
(gross) non-performing loans. Despite being limited to conditional
correlations, these results are reassuring, since they indicate that
banks with a stronger (measured by capital and the bad loans ratio),
more liquid, and less volatile funding structure (less interbank fund-
ing) are associated with higher values of the credit supply shock,

"This approach to identify the bank-lending channel at the firm level has
been first proposed by Khwaja and Mian (2008). Barone, de Blasio, and Mocetti
(2018) and Manaresi and Pierri (2016) apply a similar technique to estimate
credit supply shocks for the Italian economy.

12\We use data from Supervisory Reports. For these tests we exclude for-
eign banks for which we observe incomplete balance sheet information, and also
exclude the year 2015, because of a major change in the reporting of supervisory
information occurring in 2014, when supervision moved from the national central
banks to the European Central Bank.
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Table 3. Credit Supply Shocks and Bank

Balance Sheet Characteristics

(1) (2) (3)
Capital 0.186** 0.193** 0.131
(0.0886) (0.0879) (0.0946)
Liquidity 0.238%#* 0.188%#* 0.205%%*
(0.0547) (0.0603) (0.0609)
ROA -0.0246 -0.362 -0.0184
(0.698) (0.710) (0.660)
Interbank -0.138* -0.164* -0.173*
(0.0822) (0.0894) (0.0887)
Non-performing —0.729%%* —0.793%** —0.689%**
(0.137) (0.134) (0.120)
Size 0.00475* 0.00418 -0.00132
(0.00248) (0.00259) (0.00314)
Mutual —0.0384**
(0.0154)
Constant —0.113%%*
(0.0280)
Year FE N Y Y
Observations 2,815 2,815 2,815
R? 0.058 0.085 0.091
Note: The table displays the results from a regression of the bank-level credit supply
shock (the épe, from model (5)) against a number of bank balance sheet variables.
Capital is the ratio of equity to total assets, Liquidity is the ratio of cash and gov-
ernment bonds to total assets, ROA is the ratio of profits (losses) to total assets,
Interbank is the ratio of interbank deposits including repos to total assets, Non-
performing is the ratio of gross non-performing loans to total assets, Size is the log of
total assets, Mutual is a dummy equal to one if the bank is mutual. Standard errors
clustered at the bank level are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

suggesting higher credit supply relative to other banks. These results
are also consistent with previous findings on the bank lending chan-
nel in Italy (di Patti and Sette 2016) and in other countries (Khwaja
and Mian 2008; Iyer et al. 2014; Jiménez et al. 2012).

Since most of the following analyses will be performed at the
industry (four-digit NACE Rev. 2) level, the bank-specific shocks in
(5) need to be aggregated to obtain a measure of the evolution of
credit supply at the industry level. This will essentially be an average
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Figure 3. Credit Supply Shock
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Note: The solid line shows the average credit supply shock C'SS; computed as
simple average across industries in a given year; the dotted lines represent the
25th and 75th percentile of the C'SS;:. See Section 4 for more details on the
calculation of the credit supply shock.

of the bank shocks, weighted by the within-industry market share of
each bank. More formally, the credit supply shock is computed as

CSS5j = Z 013,2007abt7 (6)
b

where 9{),2007 is the market share of bank b in industry j in 2007.
These shares are computed aggregating the loans in the Credit Reg-
ister at the industry level. Since the bank shocks ap; are identi-
fied up to a constant scaling factor, the credit supply shock cannot
be attached an absolute quantitative interpretation. The differences
among banks supply shocks both cross-sectionally and over time are,
instead, preserved!? From Figure 3 it is apparent that the propen-
sity of financial intermediaries to lend declined dramatically in corre-
spondence with the two recessions; the intensity of the drop was even
greater after the sovereign debt crisis than after the global financial

crisis

13For the sake of clarity, suppose that we estimate a credit supply shock of 5
and -5 for a given sector in time ¢ and ¢+ 1, respectively: we are not able to state
whether credit supply actually expanded or shrunk in the two periods (since it is
not possible to derive the reference level), but we can assert that the growth rate
of credit supply decreased by 10 percentage points; the same kind of comparison
is valid across sectors, within a certain year.

'See di Patti and Sette (2016) and Bofondi, Carpinelli, and Sette (2018) for
evidence of the impact on credit supply of the post-Lehman and the sovereign
shocks, respectively, in Italy.
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5. Empirical Strategy

Our aim is to investigate the effect of credit supply on the com-
ponents of aggregate labor productivity growth documented in
Section 3. To do that, we first apply the MP decomposition to each
of the 177 four-digit industries represented in our sample and
then check whether the credit shocks estimated in Section 4 have an
impact on the contributions of average productivity, reallocation,
entry, and exit.

The results of the MP decomposition are shown in Table 4, which
reports the productivity decomposition at the sector level (for sake
of compactness, results are presented at the two-digit level). Despite
the large across-sector heterogeneity in the size of the displayed com-
ponents, in the crisis period, all sectors share some broad common
patterns: while the contribution of average productivity is always
negative, the one of reallocation and net demography (the sum of
entry and exit) is always positive. During the period before the cri-
sis, the contribution of reallocation and demography is smaller in
size and occasionally negative

In its most general form, the specification adopted for most of
the analyses presented below is the following:

yjt = BCSSjt + e + 65 + €t (7)

where y;; is the dependent variable of interest at the industry level
(four-digit): it will correspond either to the growth rate of labor pro-
ductivity or to one of the four contributions outlined in Equation (4);
CSSj; is the credit supply shock, as defined in Equation (6); ; are
year fixed effects; d; are a set of industry fixed effects; ¢;; is an error
term. Standard errors are clustered at the industry level to account
for serial correlation. The coefficient of interest is (3, capturing the
effect of credit supply shocks.

15Qur original data cover 223 industries, but we exclude from our analysis those
with less than 100 firms to ensure that the MP decomposition does not reflect the
behavior of a few large firms in a given sector. The excluded industries account
for less than 0.6 percent of firms and 4 percent of employees.

16Results are not displayed, but are available upon request.
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Table 4. Melitz—Polanec Decomposition by Sector

Incumbents Demography
Total Average

Sector | Productivity | Productivity | Reallocation | Entry | Exit
10 —0.17 -3.19 2.28 —2.28 2.93
11 —0.31 -2.98 2.12 -1.76 2.02
13 0.70 —6.92 4.55 -1.25 4.16
14 —0.09 -7.04 3.52 -4.43 7.40
15 0.01 -5.95 4.50 -3.06 4.42
16 —1.11 —6.11 1.76 -0.67 3.95
17 0.57 —5.41 4.69 -0.61 1.52
18 —0.53 -5.84 3.21 -0.95 3.16
19 —1.47 —4.30 5.54 —0.67 0.89
20 —0.97 -4.03 2.65 -0.55 0.89
21 2.60 -1.54 3.85 0.06 0.03
22 —0.05 -5.18 4.42 -0.69 1.62
23 —1.32 -6.81 3.77 -0.74 2.33
24 —1.58 —5.26 3.46 —0.46 0.84
25 —0.13 -5.13 3.49 -1.07 2.44
26 2.35 -5.80 6.51 —0.55 0.71
27 0.76 -5.16 4.31 -0.73 1.46
28 —0.03 —4.74 3.96 —0.46 0.92
29 1.28 -6.24 6.17 -0.36 0.58
30 1.69 -9.38 10.20 -1.36 2.25
31 —0.94 —6.80 3.72 -1.07 3.19
32 —1.06 -4.10 1.90 -1.35 2.78
33 —0.90 —5.42 291 -1.57 3.29
Note: The table shows the simple averages across four-digit industries over the results
of the year-on-year MP decomposition, performed as described in Section 3. Produc-
tivity is measured as real sales per worker. Aggregate productivity is defined as the
weighted average of firm-level log productivities. The sum of the single components
may not add up to the total variation, since the contribution of extraordinary events
and false entry/exit is not displayed; overall, the impact of these components on the
dynamics of aggregate productivity is negligible.

Estimates of Equation (7) measure the within-industry effects
of credit supply shocks. A natural question is whether within-
industry forces account for a relevant fraction of overall labor pro-
ductivity dynamics. To address this issue, note that all the compo-
nents of the MP decomposition for aggregate productivity growth
can be expressed as the sum of a within-industry term and a
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between-industry term (formulas available in Appendix A) While
the within-industry terms gauge the intra-industry forces that con-
tribute to aggregate productivity growth, the between-industry ones
capture the role of relative variations of the labor shares and pro-
ductivity across industries.

Table 5 shows the decomposition of the reallocation, exit, and
entry terms in their within and between industry components; for
each variable, the third column reports the incidence of the within
term on the total. The results show that the within forces are signifi-
cantly more relevant than the between ones in determining aggregate
productivity growth: on average, the within component accounts for
more than 80 percent of the reallocation and exit terms, and for
more than 70 percent of the entry one[™ This evidence confirms
that focusing on within-industry effects entails the loss of a very
small fraction of overall productivity growth. In one of the exten-
sions, we will replicate the same exercise using local labor markets
(“sistemi locali del lavoro,” SLL) as the unit of aggregation; in that
case, the incidence of the within component is even higher, account-
ing for more than 90 percent of reallocation and exit, and for 85
percent of entry.

5.1 Testing the Validity of the Research Design

The validity of our research design relies on the assumption that
industries more exposed to banks with larger credit supply changes
do not exhibit systematically larger or smaller shocks to labor pro-
ductivity for reasons different from changes in credit supply. To
explore the validity of our design, following Greenstone, Mas, and
Nguyen (2020), we perform several tests.

We start by comparing the characteristics of four-digit indus-
tries more and less exposed to the credit supply shocks. If industries

'"Except average productivity, which can be directly obtained as a linear com-
bination of the single industry-specific terms.

18The weight of the within-sector component of reallocation depends on the
granularity of the data; more precisely, it is inversely proportional to the level
of disaggregation at which the decomposition is applied. At the two-digit sector
level, the within component has a greater incidence in all cases (/=85 percent for
reallocation and exit, ~80 percent for entry).
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more exposed to shocks are systematically different from the less-
exposed ones across key observable characteristics, our identifying
assumption is less likely to hold. Table 6 reports summary statistics
of industry characteristics measured in the pre-crisis period, based
on whether the credit supply shock is above or below the median[19
The first two columns show the simple raw means; column 4 shows
the difference between the two, controlling for two-digit industry
fixed effects. Columns 3 and 5 report the p-values from the test
on equality of means. Overall, all characteristics are balanced, with
one exception: the pre-crisis average market share of the top 20
firms (i.e., concentration). Hence, industries that are more exposed
to the credit supply shock display a somewhat higher ex ante market
concentration.

As shown in Section 4, the bank-specific shocks are by construc-
tion uncorrelated with any characteristics of the firms and the mar-
kets in which the banks operate; moreover, the market shares used
to aggregate the bank-specific shocks are predetermined, in order to
avoid incorporating in the shock the strategic decisions of the banks,
potentially driven by the performance of firms within a given indus-
try. Finally, the inclusion of industry fixed ¢; effects in our baseline
regression are also intended to control both for the differences in
pre-existing characteristics between industries and to address addi-
tional concerns related to potential omitted variables correlated to
the economic and credit cycles.

As a further check, we test whether banks with more negative
credit supply shocks systematically sort into certain sectors. We first
check if the estimated credit supply shock is correlated to the char-
acteristics of the firms in a given four-digit industry. To do that, we
regress the credit supply shock in Equation (6) against the industry-
level employees-weighted average of the firm fixed effects in Equa-
tion (5). As shown in column 1 of Table 7, the estimated coefficient
is very close to, and not significantly different from, zero. We then
regress the fixed effect of each bank b against the one of its competi-
tors, defined as the lending-weighted average of the fixed effects of all

9The variables that we consider are the growth rate between 2001 and 2007 of
number of firms, sales, employment, wage, import competition (the ratio between
imports and domestic absorption), and product market concentration (the share
of sales of the 20 largest firms within each four-digit industry).
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Table 7. Tests for Bank Sorting

Industry-Level Bank-Level
Data Data
(1) (2)
Dependent Variable: Credit Supply Bank Fixed
Shock Effect
Average Firm Fixed Effect 0.030
(0.205)
Average Fixed Effect of 0.118
Competitor Banks (0.168)
Year FE Y Y
Observations 1,415 3,773
Within R? 0.000 0.000

Note: Standard errors in parentheses. Column 1 estimates an OLS regression on
yearly industry-level data (NACE four-digit). The dependent variable is the credit
supply shock, as defined in Equation (6). The explanatory variable is the employees-
weighted average of the firm fixed effects in Equation (5). The data on employees
needed to compute the weighted average belong to the INPS data set of all Italian
firms with at least one employee. As a consequence, the fixed effects of firms with
no employees have been excluded from this analysis. Column 2 displays the results
of an OLS regression of each bank b’s fixed effect on the average fixed effect of its
competitor banks in the industries where it operates. To compute this explanatory
variable, we calculate the lending-weighted average bank fixed effect in every industry
(excluding bank b) and then aggregate these averages to the bank level, weighting by
the share of bank b’s lending in the industry.

the banks operating in the industries where b is present. Column 2 of
Table 7 shows that the coefficient is not significantly different from
zero, suggesting that banks displaying comparable supply shocks do
not systematically sort into the same industries.

6. Industry-Level Results

We start by testing if and to what extent credit shocks affect each
of the four components of the MP decomposition at the four-digit
industry level, in the crisis and post-crisis years (2007-15). Results
are shown in Table 8, and are arranged so that each row contains the
estimates of 3 associated with a given dependent variable. Different
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Table 8. Industry-Level Results

Independent
Dependent VARs VAR (1) (2) (3) (4)
Average CSSy 0.816%** 1.244%** 1.548%** 0.722%**
Productivity (0.290) (0.300) (0.404) (0.261)
Reallocation CSSy —0.730%* —0.842** —0.873* —0.568*
(0.357) (0.366) (0.485) (0.325)
Entry CSSy 0.048 0.072 0.019 0.079
(0.061) (0.068) (0.048) (0.084)
Exit CSSy 0.059 -0.098 -0.013 -0.135
(0.109) (0.104) (0.119) (0.110)
Aggregate CSSt 0.203 0.423 0.805 0.118
Productivity (0.331) (0.429) (0.615) (0.256)
Year FE Y Y Y N
NACE Two-Digit FE Y Y N N
NACE Four-Digit FE N N Y N
Year*NACE Two-Digit FE N N N Y
‘Weighted N Y Y Y
Observations 1,416 1,416 1,416 1,408

Note: The table displays the estimates of the coefficient 3 in model (7). Each column uses
a different set of fixed effects indicated at the bottom of the table and each row uses a
different dependent variable, corresponding to each component of the MP decomposition.
“Weighted” indicates that regressions are weighted using four-digit industry employment
weights. Standard errors clustered at the industry (NACE four-digit) level in parentheses.
*p < 0.10, **p < 0.05, ***p < 0.01.

columns correspond to different specifications, depending on the sets
of industry and time fixed effects included.

The first row shows that credit supply shocks have a significant
impact on firm-level productivity: during a financial crisis, industries
experiencing a stronger contraction in credit supply suffer a signif-
icant drop in the average productivity component of the industry-
wide productivity growth. This result is in line with intuition and
with other empirical findings on Italy (Manaresi and Pierri 2016).
Coefficients increase in both magnitude and significance when we
weigh observations by the number of employees in each industry
to provide an estimate of the aggregate impact of the bank shock.
The result is robust to the inclusion of finer industry fixed effects
and of a set of sector-year dummies to control for different business
cycles at the sector level (columns 3 and 4). The effects are eco-
nomically significant: a one standard deviation fall in credit supply




150 International Journal of Central Banking September 2022

generates a 3.60 percentage point negative contribution of average
productivity, which is about 60 percent of the observed negative
contribution (-5.75) over the period 2008-15 (calculation from the
preferred specification shown in column 2).

The second row shows that credit supply shocks affect aggre-
gate productivity also through the reallocation component: when
credit supply shrinks, the contribution of reallocation to the dynam-
ics of aggregate industry productivity increases. Also in the case of
reallocation, the estimated effect is economically significant: a one
standard deviation negative bank shock is associated with a positive
contribution of reallocation to aggregate productivity growth of 2.44
percentage points (based once more on the preferred specification of
column 2), which is a sizable number compared with the observed
contribution over the same period (3.97).

These results signal that during a financial crisis the allocation of
production factors (labor, in our case) improves in industries where
credit supply shrinks more severely. Since in our framework factor
allocation is measured in terms of labor shares, this improvement
could either reflect the fact that more productive firms get bigger
(i.e., hire more workers) at the expenses of the less productive firms
that shrink, or that more productive firms lay off workers at a lower
rate: both of these scenarios imply an expansion of the labor shares
held by more productive firms. Which of these two situations pre-
vails ultimately depends on the cyclical conditions of the economy.
Figure 4 plots the average employment growth of surviving firms
in a selected number of years, by the percentile of the productivity
distribution they belong to. In all cases, the relationship is upward
sloping, meaning that more productive firms gain labor shares at
the expenses of less productive ones29

The contribution of firm demography to aggregate industry pro-
ductivity is not affected by credit supply shocks during the financial
crisis. The coefficient of interest is small and not statistically sig-
nificant neither for the entry nor for the exit component across all
specifications. It is worth clarifying that according to the MP decom-
position the entry and the exit component refer to the contribution
of entering and exiting firms to aggregate productivity growth, and

2OIncidentally, this plot rationalizes the consistently positive contribution of
the reallocation component highlighted in Figure 2.



Vol. 18 No. 3 Credit Shocks and Allocative Efficiency 151

Figure 4. Employment Growth, by Percentile
of the Productivity Distribution
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Note: Each dot shows the average employment growth of incumbent firms (y-
axis) by the percentile of the productivity distribution (x-axis) measured at the
beginning of each of the three subperiods displayed in the figure. The solid lines
are calculated as a kernel-weighted local polynomial regressions.

not to the rate at which they enter or exit the market. In particu-
lar, the contribution of entry (exit) is given by the product of the
entry (exit) rate and the average productivity difference between
entering (exiting) and incumbent firms. Hence, our results should
not be interpreted as showing that credit shocks do not affect the
entry or the exit rates. They do not appear to significantly affect
the contribution of firms entry and exit to aggregate productivity
growth.

Overall, we fail to identify an effect on aggregate (labor) pro-
ductivity, as a consequence of the two opposing forces exerted by
average productivity and reallocation, which end up offsetting each
other: a stronger negative supply shock reduces on average the pro-
ductivity at the firm level, but at the same time it fosters a more
efficient allocation of within-industry labor shares.

A natural extension of these results is to check whether they also
hold in normal times. To do that, we focus on years 2000-07 (labeled
as the pre-crisis period), that we have shown in Figure 2 to be a
period of moderately increasing economic activity and expansionary
bank lending conditions. We test Equation (7) on this different time
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Table 9. Industry-Level Results:
Pre-crisis Period (2000-07)

Independent
Dependent VARs VAR (1) (2) (3) (4)
Average CSSt -0.079 0.113 —0.806 0.244
Productivity (0.354) (0.360) (0.537) (0.388)
Reallocation CSSy -0.112 0.179 1.292%* -0.314
(0.363) (0.379) (0.584) (0.435)
Entry CSS¢ —-0.159 —0.239%** —0.203*** —0.204*
(0.116) (0.089) (0.078) (0.104)
Exit CSSy 0.368* 0.199 0.219 0.200
(0.195) (0.187) (0.193) (0.227)
Aggregate CSSy -0.249 0.026 0.154 -0.317
Productivity (0.359) (0.401) (0.769) (0.459)
Year FE Y Y Y N
NACE Two-Digit FE Y Y N N
NACE Four-Digit FE N N Y N
Year*NACE Two-Digit FE N N N Y
Weighted N Y Y Y
Observations 1,239 1,239 1,239 1,232

Note: The table displays the estimates of the coefficient 8 in model (7). Each column uses
a different set of fixed effects indicated at the bottom of the table and each row uses a
different dependent variable, corresponding to each component of the MP decomposition.
“Weighted” indicates that regressions are weighted using four-digit industry employment
weights. Standard errors clustered at the industry (NACE four-digit) level in parentheses.
*p < 0.10, **p < 0.05, ***p < 0.01.

sample; credit supply shocks are recalculated accordingly, using the
banks’ market shares in year 1999 to aggregate the shocks at the
industry level.

The results, displayed in Table 9, show that before the crisis
credit supply shocks did not significantly affect average productiv-
ity. This may reflect the possibility that in normal times firms are
less financially constrained, with the consequence that demand fac-
tors may be more relevant in shaping the firms’ behavior than the
availability of bank credit. In the regressions on the reallocation
term, the coefficient of interest is imprecisely estimated. If anything,
a higher credit supply shock seems to foster an improvement in the
reallocation term. Credit shocks seems to have a more robust effect
on entry (third row), whose contribution to industry productivity
growth worsens as a consequence of a higher credit supply shock. In
light of Equation (4), this can be rationalized by thinking that looser
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credit conditions may both foster a higher entry rate (and therefore
a greater mass of entering firms, wg) and allow relatively less pro-
ductive firms to enter the industry (therefore lowering the average
productivity of entrants, ). These effects, however, are not sizable
enough to be show up in aggregate industry productivity, which even
in this case is not significantly affected by the idiosyncratic credit
supply shocks.

In Table 8 we already tested the robustness of our results to spec-
ifications including different sets of industry and time fixed effects.
We now subject our findings to two additional robustness checks.
The first concerns the definition of the credit shocks. As explained
extensively in Section 4, we used predetermined weights to aggre-
gate the bank shocks at the industry level, in order to avoid poten-
tial endogeneity issues associated with the contemporaneous banks’
market shares. This concern is especially relevant when it comes
to studying the effect of credit shocks on the reallocation compo-
nent: the reallocation of workers across firms may affect the shares
of credit if more productive firms are systemically matched with
banks experiencing a higher (or lower) than average credit supply
shock. We nonetheless test the robustness of our estimates to two
additional definitions of credit shocks. The first fixes the aggrega-
tion weights further back in time, using values as of 2000; while on
one hand, we may expect that these shares will reduce the informa-
tive content (and therefore the explanatory power) of the shocks, on
the other hand, they allow us to reinforce the exogeneity claim with
respect to the investigated phenomena. The second uses contem-
poraneous time-varying weights, which—as already explained—may
potentially suffer from serious endogeneity problems. Results dis-
played in Table 10 show that the effects of credit shocks on average
productivity are confirmed even under these two alternative defin-
itions of bank lending shocks. Coeflicients are also roughly similar
in the specification using the fixed-weights shocks. The effects on
the reallocation component remain negative across specifications,
although slightly lower in size; when using time-varying weights, the
coefficient becomes non-significant, with a p-value of 0.25. Essen-
tially no effects on the demography terms and on total productivity
are detected even under the alternative definitions of credit shocks.

The second robustness check concerns the timing of the effects.
We test whether credit supply shocks have a lagged effect on each
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Table 10. Robustness Check: Different
Definitions of Credit Supply Shocks

2000 Variable

Dependent Variables Baseline Weights Weights
Average Productivity 1.244%** 1.185%** 0.782*
(0.300) (0.271) (0.455)
Reallocation —0.842%* —0.563* -0.491
(0.366) (0.308) (0.430)
Entry 0.072 0.003 0.128*
(0.068) (0.054) (0.067)
Exit —-0.098 0.0100 0.022
(0.104) (0.080) (0.120)
Aggregate Productivity 0.423 0.653 0.542
(0.429) (0.398) (0.564)
Observations 1,416 1,416 1,416

**p < 0.05, ¥**p < 0.01.

Note: The table displays the estimates of the coefficient 8 in model (7) on each
dependent variable, using different definitions of the credit supply shock. The base-
line regression (column 1) uses the definition of credit supply shock in Equation (6);
results in column 2 are obtained using a credit supply shock that aggregates the bank
shocks according to their market shares in 2000; column 3 uses a credit supply shock
that aggregates the individual bank shocks according to market shares varying every
year. Year and sector (NACE two-digit) fixed effects included in all specifications.
All regressions are weighted by the number of employees in each industry. Standard
errors clustered at the industry (NACE four-digit) level in parentheses. *p < 0.10,

component of the MP decomposition. To this aim, we estimate the
following distributed lag model based on our baseline model (7):

Yjt = PBox CSSj + B1 x CSSj -1+ Box CSSj—o + v + 05 + €5t

where y;; is each term of the MP decomposition. The coefficient
By can be interpreted as the contemporaneous impact of the credit
supply shock, while 8, and (5 are the effect one year and two years
later, respectively The findings are shown in Figure 5. The effect

21'We resort to a simple distributed lag model for two reasons. The first is that
we aim at keeping this part of the analysis as simple as possible, as it should
be understood as a cursory exploration of potential lagged effects of the credit
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Figure 5. Lagged Effects of Credit Shocks
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Note: The figure shows coefficients and confidence intervals of the coefficients
of the following regression: y; = o * CSS; + 81 * CSSi—1 + B2 * CSS,_2 +
fixed effects, where y; is each term of the MP decomposition. The coefficient 3o
can be interpreted as the contemporaneous impact of the credit supply shock,
while 1 and (32 are the effect one and two years later, respectively.

on average productivity is strong on impact, and then it becomes
somewhat smaller (marginally not significant at ¢ — 1, significant at
t —2). This points to some persistence in the effects of credit shocks
on average firm-level productivity. The effect of credit shocks on the
reallocation component becomes instead stronger, and significant,
one year later. At t — 2 it gets smaller, and statistically not signifi-
cant. This suggests that the effect of credit shocks on the reallocation
component dies out relatively quickly. The effects on the contribu-
tion of entry and exit are never statistically significant, instead, as
shown in the baseline estimates.

shocks on the decomposition. Second, the serial correlation of the credit shocks is
not large: the one between time ¢ and ¢t —1 is 0.38; the one between t —1 and t — 2
0.66; the one between t and ¢t — 2 is a mere 0.02. This suggests that estimating a
simple lagged distributed model may be appropriate.
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7. Industry Heterogeneity

To deliver a richer set of results and to incidentally reinforce our
argument that tighter financial constraints act as a catalyst for
the effects documented in our baseline estimates, we now turn to
exploring whether our results are heterogeneous across industries.
In Table 11, we focus on a wide array of industry-level character-
istics that could be relevant in shaping the response of firms to a
credit supply shock. In particular, we estimate our model interacting
the credit supply shock with a dummy indicating industries located
above and below the median value of each characteristic (measured
as of 2007). To perform this test, we estimate Equation (7) with
year and NACE two-digit fixed effects, weighted by the number of
employees in the industry (the specification in column 2 of Table 8).

In the first and second panels we distinguish industries according
to their share of collateralized debt and of tangible capital, respec-
tively. These characteristics are correlated: industries with a lower
share of tangible capital are those in which inputs are more eas-
ily redeployable; moreover, tangible capital can be easily collateral-
ized by firms, allowing them to access external bank finance, thus
alleviating credit constraints. The results show that the effects of
negative credit shocks on average productivity and reallocation are
concentrated in industries with a lower share of tangible capital and
collateralized debt. The differences are statistically significant. This
suggests that the availability of collateral or guarantees are crucial to
hamper or exacerbate the harshness of a financial restriction: indus-
tries characterized by a lower share of collateralized debt suffer a
drop in average within-firm productivity and experience a realloca-
tion of labor shares from less to more productive units. Again, we
find more pronounced effects in industries that are more likely to
feature stronger credit constraints 22

The third panel shows how the effects of credit shocks are hetero-
geneous across industries with different levels of profitability, which
we measure as the ratio of EBITDA to total assets (return on

22We have performed the same exercise using leverage as the heterogeneity
dimension of interest. We found little difference between the industries above
and below the median leverage. This is not in contrast with the results discussed
so far, since leverage is not specific to bank debt, and therefore may be a poor
proxy for credit constraints.



157

Credit Shocks and Allocative Efficiency

Vol. 18 No. 3

(panuguoo)

9210 0¥9°0 6%1°0 gez’0 667°0 V= :0H Tead
862 T e80°'0— 6.1°0 7280~ AN v-d
(£05°0) (Le1°0) | (L90°0) (91%°0) (eve0)
«LV8°0 P10 6£0°0 v28 0 *x0LE°T (V) eroqy
(829°0) (0z1°0) | (F01°0) (179°0) (z0g0)
1670~ £0€2°0— | 48120 +%86€ T £8G6°0 () mopeg uonpeduro)) yroduwy
zse0 186°0 1290 860°0 €790 V=4 :0H Tead
69L°0— G000~ 950°0 +86C°T- c0g°0 v-4d
(626°0) (Lvro) | (690°0) (8¥%°0) (095°0)
£986°0 ¥G0°0- 100°0— 690°0— w4 V8T T (V) eroqy
(065°0) (871°0) | (860°0) (z19°0) (eve0)
L1270 6500 G200 *kx89€ T— +x08F T (g1) morog (VoY) Anpqergoid
c0g°0 8F¥°0 10 020°0 660°0 V =g :0H read
6850~ 6710 112°0 V€6 T +€CT'T v-d
(999°0) (ov1°0) | (011°0) (269°0) (995°0)
0060 700'0- | 660°0- 629°0 6570 (V) onoqy
(826°0) (6€1°0) | (160°0) (zer0) (12£°0)
11€°0 €GT°0— ZIT0 #0608 T— ++xC8G°T (g) moreg [ejrde)) o[qrsue], jo areyg
L6%°0 652°0 9220 G610 770°0 V=4 :0H Tead
16°0 9€7 0~ 9,10 7280~ w10TP T v-d
(Lg¢0) (861°0) | (921°0) (Lg¥0) (¥29°0)
€670~ 8€T°0 0010~ 6910~ 8TT'0- (V) enoqy
(985°0) (Le1°0) | (2L0°0) (¥67°0) (vog0)
862°0 8600~ 9.0°0 #4870 T +%+C8T'T (g1) mopog 1qa(] pazi[RILIR[[0)) JO OIRYS
‘poadg Xy Axyuyg uorjedo[[eay | LAIjonpoadg URIPIIAL
97e80133y adeIoAy aA0qY /molag

£710U0801919 ] [e10309§ :S)NSIY [2A9T-AI1ISnpuy ‘T 9[qeL,




September 2022

International Journal of Central Banking

158

T0°0 > dygex ‘GO0 > dyy ‘0170 > dy "sOsOYIULIRA UL [940] ($ISIP-IN0J HOVN)

A19SNpUT 97} J8 POIIISN[D SIOIIO PIRPURIS "POPNOUI §309J0 Paxy (s3ISIp-om) HOYN) 109008 pue Ieak A1ysnpul yoes ul seakojduws jo oquunu a3
Aq pojyStom are suolssardal [[y ‘uorjdiosqe d1psewop pue sprodwll Ueemiaq Oljel o) se pauyep st uorijeduwod prodwy ‘oued yoes ut pole[dsip
s1 surow [enbe oary sdnois omj oyy yeysy siseyjodAy [[nu oYy 10y enfea-d oy, *F(7 Awwnp oY) suyep 03—G¢OOZ 189K JO Se POINSeow—I)SoIoIul
JO 9[qeLIRA JUSISPIP B SUISN paurejqo sojeull)ss o) sAe[dsip [oued yoey ‘uwinjod ayj jo doj ayj je poriodal ‘so[qelies juapuadop JuUaIOPIpP UO
pauriojrad aae sejeuwrl)ss oy, "V ~dg pur Vg JO UOIjRUIqUIOD IeaUI] AQ PaulRlqoO SI URIPLIUW 9} MO[oq sa1Ipsnpul Jo dnoisd ayj I10J JUSIdYJo0D 9y T,
*1SOI0JUT JO O[CRLIBA UIR}IDD B JO ON[BA URIPOW 90U} Mo[oq sI [ A1jsnpur oyj j1 ouo o} [enbe ojqerrea Awwnp e st (7 aroym ‘*¥3 + sjoopge poxy
+ fa*ssp x» V—dg + *ggp x Vg = *fi :popowr Suimo[oj oYy jo V- &g pue Vg sjusronjeod ayj jo sojpewryse oyg sAe[dsip o[qe} oy, :930N

z€0’0 0300 0L5°0 ze1’0 628°0 V=4 :0H [ead
#%L69°T #xG0G°0 180°0— 98¢'T 10 V-4
(#79°0) (6L1°0) (¢21°0) (88L°0) (025°0)
999°0— #x66€°0~ gT1°0 wxl LT~ #3708’ T (V) ea0qy
(8¥1°0) (611°0) (120°0) (672°0) (16£°0) suLL g
++1€0'T G010 7€0°0 1680~ #xSVET (a) moreg 0t dog, jo areyg jo3rely
‘poagq X Kxyuy uorjedo[[eay ALy1anyonpoadq UeIPOJAl
97e30133y adeaoAy aA0qYy /moleg

(penunuoy) 1T S[qeL,




Vol. 18 No. 3 Credit Shocks and Allocative Efficiency 159

assets) With imperfect capital markets, a higher industry prof-
itability allows firms to relax credit constraints by using internal
finance (Fazzari, Hubbard, and Petersen 1987). While we do not find
any significant difference in terms of average productivity between
low- and high-profitability industries, the effects of credit shocks
on the reallocation component are negative and significant only for
less profitable industries, suggesting that in those industries credit
shocks triggered a more intense reallocation of labor shares, due to
tighter credit constraints among this group of firms.

In the fourth panel we classify industries according to the level of
import competition, that is, the ratio between imports and domes-
tic absorption. Import competition—in particular from developing
countries—can affect productivity through two main channels. On
the one hand, it can affect within-firm productivity by stimulat-
ing innovation and technological change (Bloom, Draca, and Van
Reenen 2016); on the other hand, it can foster the reallocation of
resources from the least to the most productive firms (Melitz 2003).
The results show no statistically significant differences in the effects
on average productivity: both are negatively affected by a credit sup-
ply restriction. Although the effects of the credit shock on the reallo-
cation component is not statistically different, the point estimates in
industries with import competition below the median are significant
and almost three times larger: it’s only in these industries—more
sheltered from foreign competition and therefore potentially less
efficient—that a credit restriction forces a reallocation of resources
to more productive uses.

In the last panel we divide industries according to product mar-
ket concentration. Following Autor et al. (2020), we measure indus-
try concentration as the share of sales of superstar firms, defined as
the 20 largest firms in each industry. The results show that credit
shocks reduce average productivity in all industries, while the effect
on reallocation is much higher in industries where the market shares
are more concentrated among superstar firms. The difference in the
coeflicients is significant at the .12 level. Because superstars are likely
to be the most productive and financially unconstrained firms within

ZBEBITDA is earnings before interest, taxes, depreciation, and amortization.
It is a measure of operating profits.
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industries, a negative credit supply shock is likely to have a nega-
tive impact only on small and unproductive firms, thus generating
an increase in the employment share of superstars. The same is not
true for average productivity; while superstar firms account for a
large share of revenues and employment, they are very few in num-
ber, therefore their contribution to average productivity growth is
negligible (it actually goes to zero as the number of firms in the
industry become very large).

8. Local Labor Market Results

A natural extension to our results is to test the effects of credit
shocks on the components of aggregate productivity growth within
commuting zones (local labor markets) rather than within industries:
on one hand, it can be argued that credit shocks may be localized
in space, instead of affecting entire industries; on the other hand,
narrower geographic areas may be the relevant observational unit to
gauge the overall effect of a lending cut on labor (Huber 2018). We
therefore repeat our empirical exercise using commuting zones (“sis-
temi locali del lavoro”, SLL) as a unit of analysis. These geographical
units are defined by Istat according to the degree of self-containment
of the home-to-work commuting flows; conceptually, they are similar
to the U.S. metropolitan statistical areas. The classification adopted
in this work subdivides the Italian territory into 686 SLLs.

The empirical strategy is essentially the same as that used for the
industry-level analysis discussed in Section 5. As shown in Table 12,
the effects of an idiosyncratic variation in credit supply on within-
SLL aggregate productivity mostly unfold through the contributions
of average productivity and reallocation, as in our baseline within-
industry exercise. The direction of the effects is also the same: when
credit supply contracts, the average productivity term drops, to a
large extent offset by the increase in the contribution of reallocation.
The latter effect is marginally non-significant in the more demand-
ing specifications including SLL fixed effects and region*year fixed
effects (p-values 0.16 and 0.14, respectively). No effect is detected
on the exit and entry components, as well as on aggregate within-
SLL productivity. Overall, in a period of financial distress the con-
sequences of a credit restriction can be spotted not only within
narrowly defined industries but also within commuting zones, i.e.,
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Table 12. SLL-Level Results
Independent
Dependent VARSs VAR (1) (2) (3)
Average CSS; 0.178%** | 0.153%F* | (0.118***
Productivity (0.042) (0.036) (0.028)

Reallocation CSS; -0.107** | -0.101 -0.073

(0.055) | (0.072) | (0.050)
Entry CSS, 0.015 0.000 0.009

(0.010) | (0.007) | (0.011)
Exit CSS; -0.024 —0.008 -0.016

(0.017) | (0.018) | (0.018)
Aggregate CSS, 0.092 0.111 0.024

Productivity (0.072) | (0.095) | (0.065)

Year FE Y Y N
Region FE Y N N
SLL FE N Y N
Year*Region FE N N Y
Observations 4,871 4,871 4,871
Note: The table displays the estimates of the coefficient 8 in model (7), where j
indexes the local labor market (SLL). The specification shown in each column uses a
different set of fixed effects indicated at the bottom of the table and each row shows
specifications with a different dependent variable, corresponding to each component
of the MP decomposition. All regressions are weighted by the number of employees
in each SLL. Standard errors clustered at the SLL level in parentheses. *p < 0.10,
**p < 0.05, ¥**p < 0.01.

geographical areas that are relevant from the point of view of both
the propagation of the shocks and the reallocation of the labor force.

In the spirit of the previous section, we performed additional tests
to verify whether these estimates also display some degree of hetero-
geneity across relevant characteristics of the SLLs. Results are shown
in Table 13. The first panel distinguishes between SLLs that host
(at least) an industrial district—according to the Istat definition—
and those that do not. As a consequence of a lending cut, the latter
experience both a sharper drop in average productivity and a more
pronounced increase in the reallocation term with respect to indus-
trial districts. Moreover, in non-district SLLs, credit restrictions also
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drive up the contribution of exiting firms to aggregate productivity,
as a consequence of the increase in exit rates. This is coherent with
the evidence of Finaldi Russo and Rossi (2001), who find that firms
located in Italian districts display an advantage in terms of finan-
cial relations with the banking system, facing both a lower cost of
credit and milder financial constraints. This implies that the cleans-
ing effects of a credit crunch are much more apparent in non-district
SLL, and operate through the channels of both reallocation and exit
from the market.

The results on industrial districts are partially mirrored in the
second panel, which groups SLLs according to their degree of sectoral
specialization (as measured by the Herfindahl index calculated from
market shares at the two-digit sector level). When credit shrinks,
less specialized SLLs face a greater reduction of average produc-
tivity and a more sizable increase of reallocation with respect to
specialized ones. This may be due on one hand to the higher finan-
cial constraints faced by less specialized areas (in analogy with the
industrial districts case). On the other hand, it may be due to
the possibility that less specialized SLLs display a greater scope
for reallocation: effective credit shocks unevenly distribute across
sectors within SLLs, therefore leaving room for a reallocation of
labor shares from low-productivity firms in severely hit sectors to
high-productivity firms in other ones; this channel may be less rel-
evant for more specialized SLLs, where credit shock is more uni-
form across sectors and productivity levels potentially more uniform
across firms.

The third characteristic that we consider is export openness,
which we measure as exports over total sales. Exporters depend
more on external financing because of the additional costs related to
trade (e.g., higher working capital and fixed exporting costs); recent
contributions in the literature have shown that negative shocks to
credit reduce both the selection of firms into exporting (Manova
2013) and the volume of exports for firms that continue exporting
(Paravisini et al. 2015). Consistent with these findings, our results
show that the effects on average productivity are entirely concen-
trated on the SLLs characterized by a high level of export open-
ness. The effects on the reallocation component are also substan-
tially more pronounced in more export-oriented SLLs: if, within the
same SLL, smaller exporters are more credit constrained than larger
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ones, a negative shock to credit could relatively favor the latter,
both through the increase of the labor share employed at home and
through the potential acquisition the smaller competitors’ market
shares on the foreign markets.

In the fourth panel we show that the effects of a credit restric-
tion entirely unfold through the SLLs characterized by a low share
of guaranteed credit. The argument is essentially the same as that
outlined in Section 7 when discussing the role of the different degree
of collateralization across industries.

Lastly, the bottom panel shows that the effects of a credit crunch
are more sizable, both in terms of average productivity and in terms
of reallocation, for SLLs characterized by a lower number of banks
per capita. This captures the degree of substitutability across alter-
native funding strategies, and therefore to indirectly measure the
financial constraints resting on the firms of the SLL. The results
again confirm that the impact of credit shocks on the components of
aggregate productivity growth are detected in areas in which firms
are more likely to be financially constrained.

9. Conclusions

In this paper we study if and to what extent credit supply shocks
affect aggregate labor productivity during a period of economic
downturn. We rely on the approach proposed by Melitz and Polanec
(2015) to break down the dynamics of aggregate productivity into
four components—the variation of average firm productivity, the
reallocation of resources towards more productive firms, the con-
tribution of exit, and the contribution of entry—and we test the
effect of credit supply shock on each of these components as well
as on aggregate productivity. We exploit a unique data set on the
universe of Italian manufacturing firms that allows us to fully mea-
sure the entry and exit of firms and the reallocation of workers.
We isolate credit supply shocks applying the procedure proposed in
Greenstone, Mas, and Nguyen (2020) on granular microdata from
the Ttalian Credit Register.

Our findings show that a restriction in credit supply does not sig-
nificantly affect aggregate productivity growth, but triggers impor-
tant within-industry dynamics: on one hand, a negative credit supply
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shock hinders aggregate productivity growth by depressing firm-level
productivity (because of the lower productivity growth of the incum-
bents); on the other hand, it fosters the reallocation of labor shares
from less to more productive firms, thus contributing positively to
aggregate labor productivity growth. We estimate a rather small and
statistically insignificant effect of credit shocks on the contribution
of entry and exit to productivity growth.

We find that the effects of credit shocks on the reallocation com-
ponent are stronger in industries that are ex ante more likely to
include financially constrained firms: those with a lower degree of
collateralization, a lower share of tangible capital, and lower prof-
itability. The impact is also stronger in sectors that have a greater
scope for reallocation, such as those that are less exposed to import
competition or that are more concentrated.

Finally, we show that results are qualitatively similar if we per-
form the same analysis within commuting zones (local labor mar-
kets), which may be the relevant unit of aggregation if we think
that credit shocks may be localized in space and labor is reallocated
geographically rather than within industries. All results are con-
firmed and the effects are stronger in commuting zones that have a
lower share of guaranteed credit and for those with fewer banks per
capita, supporting the idea that negative credit supply shocks have
stronger effects in areas where financial constraints are more likely
to be binding.

Appendix. The Within- and Between-Industry
Components of the MP Decomposition

The Melitz and Polanec (2015) decomposition can be applied at
different aggregation levels: the overall economy, an industry, or
a geographical area, for example. The results obtained for larger
aggregates can be re-expressed as a function of those obtained for
narrower aggregation levels. To draw a parallel with the empirical
exercise performed in this paper, suppose that we apply the MP
decomposition in Equation (4) to J industries. For simplicity, also
assume that firms don’t switch industry across years. In what fol-
lows, the notation will be similar to the one adopted in Section 3,
with the j subscript indicating the industry-level variables.
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The average productivity term of the aggregate labor produc-
tivity growth can be re-expressed as a weighted average of the
industry-level average productivity components:

N
Apg = Z =53 A@Sj, (A1)

where Ng; and Ng are the number of surviving firms (between
any couple of years) in industry j and in the overall economy,
respectively.

For the other terms of the decomposition, re-aggregation is not
equally straightforward. Generally speaking, each of them can be
expressed as the sum of an intra-industry (within) component and
an inter-industry (between) component.

In the case of reallocation, the within-industry component is
given by

ACovY =" =21 ACovg;. (A.2)

j=1

The between-industry one is instead equal to

B 4 Lgj»  Ng;j
ACOVS = Z TSQ - Nis ((I)S]Q - @52)
j=1
(LS]l Ng;

Lsy  Ns ) (®sg1 - ‘Dsﬁ] ’ (A.3)

where Lgj; and Lg; are the number of employees in surviving firms
at time ¢ in industry j and in the overall economy, respectively. The
within-industry term is a weighted average of the industry-level real-
location terms. The between-industry component is essentially the
variation of an across-industry covariance between productivity and
market shares.

The exit term can also be expressed as the sum of an intra- and
an inter-industry term:

Exit" = Z wX]l (Psj1 — Pxj1) (A.4)
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J
. L
EXltB E TWXJl q)le (I)Sjl) (q)Xl - (I)Sl)]ﬂ (A5>

where Lj; and L; are the number of employees at time 1 in indus-
try j and in the overall economy, respectively. Again, the within
term is a weighted average of the industry-level components, while
the between one depends on the relative productivity of incumbents
and exiting firms in sector j with respect to all other incumbents
and exiting firms in the economy.

Similarly, the entry term can be expressed as the sum of

Entry" = Z 7WE32 (Prj2 — Psjo) (A.6)
J
L,
Entry? = Z waj2[(¢Sj2 — ®pjs) — (Pg2 — Pr2)]. (A7)
j=1
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